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(54) SEALING MEMBER AND FUEL CELL USING IT 
(57)Abstract: 

PROBLEM TO BE SOLVED: To secure high sealing performance for an 
interface after changing dimensions and secure a high fixed shape 
characteristic in the laminating direction. 

SOLUTION: A sealing member 50 is composed of a first seal part 52 



formed stratified from a comparatively soft foamed rubber and a second 
seal part 54 formed stratified from a rubber having a higher modulus of 
elasticity than the first seal part 52, i.e., harder rubber material. The first 
seal part 52 absorbs the surface roughness of separators 30 and 40, 
etc., which may drop the sealing performance of the interface and 
follows the changed dimensions resulting from a temp, change in an 
electrolyte film 22, etc. The second seal part 54 lessens elastic 
deformation of the whole sealing member 50 in the laminating direction 
and secures a high fixed shape characteristic in the laminating direction 
of a' stack 20 of fuel cells. 
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(54) [SSm<o^mi 5^--n/at»*J:?/J::ft*fflv»fc*8»«» 



(57) imj] 

i>Z}&m^tltzm 1 i^-Zl^ 5 2 . » 1 v—;!^ 5 2 J: 

i?>*H>mi>'-^H«5 2tJ:'9, #ffl<0>'-/Ht5:ffiT 

t^^tc«»SM2 2^iOiaJS^^^Ltcj;|,^S^'fl:tciIt* 

mmm^:^-y 9 2 060aii:6-|p)lc:fc{ti.i^V^^eSr5| 
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■ri. i^-jmmt Lxm^ i * 7t<i2iB«i<Oi^-;pai5 
mmt^imt ^mmmmxh^x . 

aSSS: i^-yp-rs LTi»«« 1 ^/cti 2IB 

[ i8^« 6 ] - BS*>^HJEE frSftTii'-^: < t row 
X. 

^t^:mm Lx^j:hmfAmmxh -> x . 

-^*^^>fflE*Sft, HtiiBi^-;Hfl5*^'H«IBm»«Mi:mf 
IB^^gSt*-'bHff&S(tl.g|5«T*€.|f^7lfl«cO 



ffM^il, B>rlBZ:M*»^.HffiS:S{tSx-;Pa5i;2:fii;t. 

im^ 1 0 ] -mij^i^mmi^i'fxiif^j: < i: t -o 
ctf«Ji 1 1 ] mmmmmcom^j:^'>^j: < t tzo 

1 2 ] flMiBi:a*>^>ffi£ESrJP;t/c t # , mffB 

mmco^^^'>-/umiz^^xmKi:^if^ x dmtm 
^mLxm^^tix^m^i oifzin iim<oi^ 

-ocrymMb . m~^comMi:Wlzm^-tt~^<^-t^'<U 

^nm Lx^j:hmfmmx'h -> x . 

|irlB«IB«Kfc MIB-fe^NV-^ t J: DffiEtrSttTiS 
[000 1] 

zti^m^^tzmmmmizmL. mL<k±. zMt-^mm. 
&S(tT^^=&< t h--:><r>^mzi5l,'rh•^^,wcom^im 

m\'^tzmmmm^w>zz<Di^-fu^m^--:>co'bJ'^u 
t Lxm\'^tzimmmiz^-ri. 

[0002] 

h^mttxii. mMnm^--^(r>mm^zx^xm^L 
xm&^ixmm^t , mm^zx <om^^ti^muj:. o 

izx ^m^tx-mtLfzijC7)^m\^hh(7)i}^m^^ti 

TV^^ 10-1 99551 -^^^IS^Sr 

if) . z<r>^mx'ii. mzyu-Ab-^^^u-:!^ t(r>^ 

^zo'jyy^co-y-ji-mm^in-ii^-^x. mmm^zmm 
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[ 0 0 0 3 ] mco^mt ixii. mmmiitnm 

[0004] 

[0005] ^fz. tmmt:m\<^x>'-)V'th^mx' 
[00061 *^HS<?)$/-;pgp«{i. ^ 0 Ltzmm^m 

LfzmizL+'»^j:^^^mU't^^ibt:Smcr)--:)b: 
-i^tizx K>m&^ti^^mcr>i^-f\^fzl1-X'yk< . — o 

■ <ommmii. z o Lfziy-fvuPi^m^'-^h^ib t j: 

. [00071 

mmimm-hfz)f><^^n.i5xu^(7^i^m ■ * 

< h i>-U^mm-l>fz>!b^z\:XT<r)^^^U'yfz. 

[0008] ^^m<^m Koiy-tvmm. rmt^^m 

t mitmifim^j:^mfjf^(om^cosi{itf^m^^tix ts:h 
[0009] imrniW, i <ryi^-)vw^x'\i., w&.m^ 
^^w^^h--Ht.fz\±mi<nim<nmi:>^^zi. h^mmt 



|6]tfo0!l't4S:(*I±§-ti:§>Ii:*i'T-&l>o ^^O^H, i^—)V 

un^m\^x\^^u^cr>^m'&^\^}i. wi-hmmm^ 

^hzt{±m^\<zmw\-thztti^x'^h. 
[0010] i <ni^->i^f,zi5^^x. Mia 

iS4*«^g|5fi{ifnerw<^-:6-*>/i>SE$-^{tl. i ^ SIS 

^tiXt{:hij<r)t-rhzhijX'^^,. cd-fixtf. 5¥tt 

l^»tt*<?D/jN$=5rSE{ai:flilffit S:ffl;^#tt-I. i: -Til 
-thZtifiX'^h. 

[00111 ^nm(^m i cosm^ttJi, mmmwkt . 

{Cfel^it^ ^ ro£7)-by ^• 1^- ^ i: ^ a® LT ^ J^mflfi 

^SrS^-yl^-r^ i^-)VU^b LX^m^com 1 iOi'-;^ 
[00121 *»BB<OSg 1 C0«m«jfi-C{4. ^^<r>m 

icTyi^-juum^mthzti^zx K)^^mmicr>iy~ 

ts:h*>nm:H^<7)^mmm^^ fi^zti,ziiy).mn 
mm^^ h mw&^ \^±.^^thzt-h^X'^h. 
[0013] zco^wmm 1 <ommn.mzi5\^x . 
->vwA\,t. mimmmz^-thumfmiMi^v- 

[0014] 2|s:^HflcO|g2c7)j!^l^l«a6t±. Z-rJCO-fevtl^ 
X'hr,X. mU—r)<r>-^J^U-^i)^C:>mS.i:9:nxmi 

[0015] z<n:^mn<7iw.2(r>mmmmx'\i, 
i^-)vmi^tm-r^^^b n-<r)mmm'r^z b ifx 
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[0016] :^%mcom 2 (D i^-fumni , ~ffl*^ (>m 
[0017] :^%m<r>m2coi^-fi^vti. immm 

[0018] *^H^«o^3c7)j^m?fi«±. mmnmh . 
\,zmi-thz.-^<n^f^v-9h^mmLxti:hmmmm. 

X'h-oX. li5ie«<»«Mi:MIB-feVNV-^'i:tcJ:0®ffi 
IS^iy-jU-t^i^-fl'^mb LX:^^<:om2(r>i^-)U 

[0019] :^wn<^m3<7)mnmitcu. ^mncom 
2coi^-)umti:mii>zbttzx ^^^m<r>^2<r>i^- 

}vmit)m-i-hn^bn-cr>n^imthz b 

[ 0 0 2 0 ] 9 Lfz^W^cr,m3(r)mJtmMf,Zii\^ 

•rtzbi)<x'^ h b^i.z-m\'^^m<r>=^~)v^imm-t 

Zbt^Xth. 

[0021] *^B^om3tf0i^-/l^gP«{i, ZMi}*t>m 



nh>—)vub^mthzb^Wi^b^h, 
[0022] ^^m<r>w.s.coi^-)vmix\t. ]tmm 
\^'mmbm!!mit=i}^^^i^->vmbtimzzMi)^hm 

E^Sft-g. Zbl<zX^. ^-^mzX 
^^^mm-hZ b ifX'^ . i^-iVUiiZi: OKv^^ffl 
<?)i^-7M42:Si«^.6 J: b ii^X'^ h . 
[0023] ^9im</)^Acr)i^-}Vmm, ZMt^t:,m 
E2rgtfCii'-^< i: t -oo^HtctJtt.g.sSfitctoaa^- 
mmMm.cr>m^j:h<i'^^£<b t>ro<^i^-;l^BfcJ: OJg^ 

[0024] *»HBcOl^4c7)i^-;l.g|5«Tii, ffillBa 
<0S!5r-5i!'-5jt< b fc~ocOi^-;l^B*WESrX(rr— * 
«B*»^>BSS:Sft-S. . ^gfi!l!B«^O^i'-^V^v— ;PB$rJg 

^■r-i.gi5{4«i, ^<o!i$.&mn.Wzni,z^m-th:h (jc 

>->WB«v— yM4<7)5i«t-^-¥-L, SMBW-Tj^v^i^- 
:/j*<^B«c^^J'-=6rv vs^-zwa^ S Umzit LX 

<7)^ffm<r)mmz'^-ti>. zco^^^, i§v-.i^B«i^- 

[0025] ^<7)3(s:a6BJ<?3m4«Oi'— /l^gmiCtJV^T. 

<7)-'-:>tfiVl^^i!^V^jma)mm'<zm^^tiX^j:h hcob-f 
S^tt-C'^S. Z<7iimx\t. Brffl^B&¥filP3JKttt 
L:^ci/-;l-B*^«teB«<73^^^rt^i^-/l-B^m-rs , 

^«i^-;t'B^»fi£-r-i.«P{i{i, ^cr>mmmmmz 

l.*-^>, ±a;^0*3%BJ!<7)^4co$/-;l'gp«*^'*-ri.S!;« 

[0026] >rd Ltz^W^n<r>mA(r)i^-)V^m 
iiXU^<^^mmi,zi6\^X . ffiBi:ffl*>^>BESrJD^ 
WIBroc7)i^-;l^B«3-fe^B«<^i!'-^v^i^ 
--'k®*^«MBWO^v^i^-;l^B(c5ti:oTBESrS(t 
Sid ig«fi!J!BWi^^-:5ri ^i^-yPB^i^Jgftl!B«<7)^v ^ 

X^h. Zo-tmi. «MBW<7)i!'-^»r^i^-;P®$rJFM 

^i>gE{i«#(a«s«sy- 0 i,z^m^hf)ti^mmmn<o^ 

)s.'o%^^m(ni/-)\^^wsk'thzbifiX'%h. 
[0027] ifwm(nw.A (mmwMi. mmm.wb , 
wmm'&m:mt-^^--^<mmb, i^ocomffisrig 

\,Z^^h-^<r>^)^V—Sfb^'^m\^Xts:h'!mW(l». 

x'h'>x. miimmnmbmti-^j^\^-9bi,zxy)mw. 
i:^»xtmMmm.bm^^^i^-9<.zii ^m^^ixh^ 
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[0028] zcr>:^^eM</)m4cmmmmxu. 
v%istffl«o>— /Hit, ms.:fjf^-t^i:>*>mmijm<^m& 

[0029] :^^B^(Dm5cr>mimmii. --^(O-tJ^U 

[ 0 0 3 0 ] ^: <r):^mn<n^ 5 (r>mnmMT\i , *»bj 
«m 3 s tzktmA (r>i^-)i'Utii:mx. h^t^ziy)nm 

\^^mcr>>—)v'&.b . nm:^^<r>mm.i}m%^tLh:i 

X'^h, 
[00 3 1] 

iwmmMcnmm.] mz. ^9im(n'mm<^mm^nm 
mi:m\^xmmth, mut. ^^(r>-^mmx'hh 
i—)vmi5 0 ^m\^xm^^ixfzm\mM:^9 

L . ^ oiKBHcotfT-M Wttx ^ y ^ 2 0 (nmWL^^b 

Lx<^>'-)vmt5o^mm-t^:ibi>z-t^. 
[0032] •/ ^2o\±. mmnm^ 2 

t , ^ c^mWM^ 2 2 ^rfe^i^-r roc7)^flgc7)»4fli 2 

4fc<i:t;'"i?s® 2 6 1 , ^m.'^/vT^comm.^tc-tm 1 -fe 

iOgrjS2:»«-r-l.m2-fe>'NV-:J'4 Ofc 

h h V ^«/^iPlg^*:c08iEC&?: i^-lVmi 5 0,60 

•ft^'^^O^^t'Sr^^f •I.;ti6tc|gl -fey-N-U-^ 3 0 
t 5 0 fccoratC<i>— U >yyi^— V5 8i)^ 

[0033] W«)^2 2{i. 7 •y^^ffl)ji*c7)[afi|j;^ 
v>S. -oc7)««i («!St4fig2 4fcJ:l^*flg2 6 ) 

^Oaii*iJtffl*<«MKIi2 2t«S!lrr§J: 3ifiBSn 
r 5 . ^tis , |g*fefiaiT'<i«j»«)^ 2 2 S: 2 o<0«fig 2 
4 . 2 6-r'^ltL/i^.WT:^ y hrPXStCJ: OS-^L 
T— f*:Ot>£0t L7t. ISl-fevW— ^-3 0 t|l2-fev\'U- 



-:5'4 0«i, MZ:ffXT-m&cr,m.W&A~^'yt.Z^ 0« 
^§ ^IT i3 0 , WMi::j^^^'X<7)?IgS 3 4 ^K<fe;;er;^cO 
iPJS 3 6 J> I. V ^{i/^a]jaE»c0^iK4 4 im^'th^<r) 
Vy3 2, 4 2AW&^tLX\>^:h. 
[0034] ^—/MKI^BO, 6 0«4. Jt«W«:^>*H^ 

Hlv— yL'gP52, 6 2i:. m i^-;PgP5 2. 62J: 
i93itt*<^]SV'>ID*>SV>;:fA rfA«S6 Otl 

^tlfzm2 zy-JU^5 4 . 6 4bl,Zj:K)mm.^tLX\>^ 

[ 0 0 3 5 ] -y 2 0<7)m^mfcr, 

i^-;l^«5 0cOffl;^ft{t^4"Di: LTUiBj-f- 
I., «m«?fiX^'«y^'2 0<Offl;^iftW4, ti*, JiMcT) 

r oi7)i» 2 4.26 tm^ § tiJt 2 2 comm 
i>zmi&^ti^mmL^^\'^m^cr,m'o^b') i,zm2i^-)u 

gP5 4 driest, ^2i^-;l-^5 4 bmmm2 2 b^: 

—i^b-fh. -i^b-t^^^btxii. ^^yhruxm 
t,z. mi >'-fi^^5 2^m2>—/um5 4±t,zMmL. 

U V^yV- h 5 8 1 3 0 t.fd,±W. 

2-^nv~^ 4 0^^.1^^, m\-^f^V—9 3Qbm2 

40 b imi3iX)^sim#cr)im^m^~t^m 

liZii^ mi-^->-<U-:S' 3 0i7t«l?2-feVN°^-^4 0(7) 
— (01 •e{4lg2-bvw— ^^4 0 ) Oi^-ZI^^ije*^^ 

mmzm2iy~fl'U6 4mSLX . m2S^-;UgP6 4 

«5 0c?)fggt|i|«tc, mi i^-;PgP6 2 2rSI2>'-yH[P 

[0036] z(7)Xoi,z. m2i^-/i'^5 4?:mmMm 

2 2^~-}i<r>-<cnu—9 b-Wb Ltzmzm 1 i^~)vm 
5 2S:ffiaLt:aW-tS<0{4, -SiSOv— /PttSr^T? 
Hi-^SHt ^irl.^ 1 -fe^NV-^ 3 0-^m2-fe^N'^-^4 
0^c7)afficoffl$Sr|g2v— ;l^5 4tc;JtLT«i:^>*H> 
mii^-;pg|55 2tcJ:'?-HJ"(ci8iiR-r^^i6T-*'9, d 
itt|3lB#{-«)»K)K2 2<^a«^'(b{cf#3^ffi^-fl:(cS^f 
LXmii^-)V^5 2<rm'&mB^zX ^mtthtzihX' 
^Jt. WLtiti^\^W.li^-)i'U5 2<7);^i:m^^h<r> 
T'{4^<. Jt«^l<«!V^||2i^-;^g|55 4tfflV^|,<7)^4. 

^X'hh. -ttah-h. ;PggW5 0«:3¥14*iOM^^ 

M^Sicoffl? 2r®JR-r ^ t 2 2 ^oiS^g^ 

o±v^b \^x(rm'm^^>h^<^^x.xmm-n^(n'^ 
WM^WS^-th<r>x:hh. 

[003 7] zox.xmm'^firzTs^ -/9\t. mzmm 
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Z:-P60^ffi2 4 . 2 6 t Z.-:?£7)-fe>'N'l/— 3 0 , 
4 0i:O«S4ffitfiS:/h$<-tSi:^t(c, c^_;i^;|^5o 

c 0 0 3 8 ] a±Mm Lfzx 0 iz. mmmc^mimm:^ 

-y 2 Oti, 5l14*iO^^SZJi<Oi^-;PgB*r 5 0 S- 

^ti>ZblZj:y)^ ^mcr)i^-f\^iii:i&T^-\ti>~^cr) 
•fe>'N°U-^3 0. 4 0#c7)«fficofflSSr®JR-rSC:i;*i 
•C# ^ titt:«))?«ll2 2^cOia^^{cJ:S^^-fk 

^^m^mt^zti,zxK), mmm\k:^^-y^2o<^mm 

t LXcoim^l^±^ii:^Ztt^X^h. 
coo 3 9] ^rtJ. ^»i[0iJcO«!m€?ttX:J'.y^'2O-C 

♦ It. mitm(^m^j:h^i,zx'omfS.^iitziy~;i^ift5 

O^mt^hcObbfciJ^. -mizmhtli>tcr>X'^<. 
^a±(7>mizj: iy-fl/^ns 0 Sriijig LT t J: < . 
W/i:^ritii{c^^ izWiimtm^^ J: d i,zm!^mz^ift 
^J:ol,zmiS.LXi,t^^i:>^\\ Zh.f:>cDm-^. ®tt* 

ff)mmzt3\,^x^mM^:$^ ••/::^irm^iiif?>^. no 

(Om^mi:MMM!^2 2^~-3C0-fe>'N°lx-^ 3 0,40 

mmm t mm(m^im-r^ z t *s-c# i. , 
[0040] t /c. mmmcoi^-fi-^^ 5 0 x-ti, 

[ 0 0 4 1 ] ifmm%2(nWmh. LXcr>>— 

5 0tjJ:t/MixSrfflV^rii^§iX^*^.*^(«mx 
^'-yi? 1 2 0l::ov%TiJiHB-fi.. Il2«i. IS2|li5SM«0 

1 5 0 $:ffli->Tfli«$it7t»4«?fi^^ -y 
1 2 O<O-g|5<;oa)f®$r0iJ^-rsgP^Brffill-C*>S. 
[0042] ll2||JfeW<0Mm«!!X^ -y 2? 1 2 OJi, ■ 
SI 1 *M01|TiJiBJ L/c«ft?®)l 2 2 1 - o<7)«ffi 2 4 . 

26 1 m—ff^mi&comMMm 122 1 -otom 1 2 



4 , 1 2 6 t . mffi-fe;P^«OPgffi2r^r-ti:*tcji^^4;ifx 
^KYb;^?'';^ h I V >«iJ^fflmc=Ofi£BSS:J^^-r -S.-fe^NV- 
iJ' 1 3 0 S:««L. m\:fi'x^mit:ffxhh\^Mi<%m 

1Si^(^WMi>—Jl^ttl50. 1 6 O^cj: Ox-^l-t 

mmmcom^t m~commz'o\^xiim.m^mm-^ti 

[0043] ^J-<U-^ 1 3 0(i, ^^i«ttcO^]R (0IJ 

izX *)Wm^ixXii 0 , -fiO^ffitcJi^^^'xcogESS i 

3 4 ^e-ft;;<^^<5^Sas 1 3 6 I. V ^iii^fflmti^cotm 1 

4 4 5rffM-rSMS:<0l>yi 3 23i)*?gjS§^tt:v>S, 0 
^L^V^««, l 3 0tf0*^i^;<rx^^-fk;;!yxi0 

^-ti-T*^^!), ClfOZlOCO-feVN'P— ^ 1 3 Oi7)^l4®(C 
^^JS (M;t«i\ xX^::^-y^;u^i:-) fi<Mn$tiX\^ 
[0044] i^-lVmm 1 50, 1 6 0«, AMi^m.^ 

nm-^tltz 1 5 2. 1 6 2 i . i'-yPSB 1 5 

2 , 1 6 2 J: *)m^m<r>i^^^m^^^j>~ (mx.ii. rfA 

omiiOv-U 3 Vd'i.-«?>yf-;l.d'A^i: ) izX 0 
ffMSiiJt'^-xgpi 54, 1 6 4i:tJ:0«fiK$ixT 
v^-g>o ^-xgpi 5 4(c(i, V— 5 2Srga-rs 
i^-/H[PISa« 1 5 5 5rJg{K-r& t ^ttjgfiJ^Srffl^ri^cO 

ttlH^gPl 5 6fc, mfi§l 24. 1 26^ffi^-r'g>€® 
«i^gSl 5 7i:*-'mStL-Cl>l>. ^ii, i'-Zl^lSa 
^1 5 5{i. 0f««o£E:»jS-f^ffl?-«t/<:t ^c7)i^-;ug|Jl 

5 2£7)ff;j*J;i9^TS<m$nTV^I.. '^-XgPie 

4 icfi. '^-xgp 1 5 4 <7)>—jummm^ 1 55 tmm 
eoi^-fi^mmmi e 5\m^^tix\^hi}K nffii 2 
4.126 ^um^t'J^^ti^t^:\^tlihmm.u.mm 1 5 7 

S»l 6 5cogii${i, m^<oS.^^wm^'^fzt^<r>'^ 

[0045] mmmm^i^ ^912 o<i. ^-r-t^'t^- 

^' 1 3 O^OBif^coeatc:^-;^^ 15 4. 1 64 imm 

mmizx-oxL-^t-^t^^m^^. '>-j\^i52. 1 

6 2 2r'^-xgpi 54, leACOi^—Ji^mmmiS 
5.165 tCiSa -fe:>'>V-^ 130 1 "ooUffi 1 
2 4. 1 26 il^cm)»«)l 1 2 2 i: S-RJi LT 

:^^-/^'bLxm;ff-m'r. ^(om, zeox^ y^'izmm 
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[ 0 0 4 6 ] 3 Ltzm'^com-^-^^mzi^-jv^ 1 5 

2. 1 6 2{i. ®tt^ig$-LT«M«Jll 2 2t'<:-X 

1 5 4 , 16 4 izmm Lx.»\ mm!&x'^mi 

)V-t^}:.Mz. «»®IPl 2 2(?5ia^-fl:fcffd^ft^ 

gp 1 5 2 J: ^wm^ifi±% tsm^-xn 1 5 4 a^nm 

2 2(CS®LT-e«ffi;»7^S(t^#*>, 

So 

[0047] I-:UiSiBJL7t;|l2S65fiCT^O««^4«?l!lx^ .y 
9 1 2 OT'ti. 3*tt**iit«W^h$^«;^>*H^i/-;Pg|5 

1 5 2. 1 6 2 i: m>mt^^mm±%ts:m. i 

54, 1 64i:*><i,^|,v'-;HS$ri 5 0, 1 60^<i 

h k^^zmmmm 1 2 2 ^co^aj^^-fttc j; 

1 2 0 somil^^riiiKctJftSSv^g^gttSrSlffi-r-S^ t 
T'^ S . id tit 1 5 0, 1 60 t'^m-fh^ 

[0048] ^2msm(mfAmm^i^ y ^ 1 2 0 r 

Jis i^— ;l^Wl 5 0, 16 Oi: — OCTtiy—ii^i 5 
2, 1 6 2fc— tJCO'^.-XgPl 54, 16 4<0ffli:LT 

12 0 aOiX 0 t;. Sfe-^^j-ii-JtZl'PcO-b.'N-^— ^ 1 3 
Ocos^gPSrSo J: d {cESS^LZloiO-feyNV-^J' 13 0 
Srffi^^Ji^i: LT»^$ix?t— oco<-^gp 1 5 4 a t , 
"^-XU 15 4a OiiTO^c:jg«$i^/^-oc7)i^-;^gPig 
15 5 a.iZ^m.^jxtiZ.rxniy—)^^ 1 5 2 a 1 1 
ct 0 1 5 0a$-^Bg-r§i,cr)i:LTi.J:V^. 
C: dm<i', -feVNV-^ 1 3 Oc7)«g|5*iS;biXS*^^>. 

-fe>'NV-^' 13 0 «7)^:fts-i»±-ri. h t^x'^ h . 

[ 0 0 4 9 ] :^^m(Om3(^mmmt LX<Diy- 

;i-gp«2 5o, 2 6omx/zti^m^^xmmntm 
mmmxi' yi'2 2oiz-:>\,^xsm-tt. ii4{i, ^3 
mmmcoiy-/i^m2 50, 2 6 0 ^m^'^xm^^ntz 
-y ^22 oeosncomm^rmi'ttm-i^m 

mmx'hi>. 

[00 50] m3mmmcmmw&>^:}''y:!^2 2oit. 

i^-fl-^^ 25 0. 2605:^1, ^xm 

mx^-yi'2 0tm-cr,m^iLX\<^l, LfvTJ&^'oT, 

3 mmm^ymim^x ^ y i? 2 2 0 <om^co 3 *>ig 1 
^*fe0ijco^*;fa?tt>!. ^ -y ^ 2 0 1 m-<^mmz-:>\, ^xco 

<o^mz2 0 0 ^mtxm^Lxhh. 

[0051] m3mmm<mmmmx-f^ .y ^imt s £^ 

-/l-a5«2 5 0,26 OJi, lg2||]!ifeM^Oi/-;^^5 1 5 
2 . 1 6 2 1 |B1«^«^{C J: OffM^il/vTi^-;!^ 2 5 



2, 26 2^, l5ll:<||2*)5&CTcO'<-;^gBl 54, 1 
6 4 i: |5l«=5r««{cJ: '5?^«$^^/i'<-^a^ 2 5 4,2 
6 4i:*^^«Rg§il-CV>-g). '<.— XgP2 5 4tc{i, ix- 
;i^2 5 2 $rSa-rS i-— /l^gag|52 5 5 i: . 
l*l«0i!H4 (^J^) ^5|fiJ-^S^Mfe*IH^2 5 6 1 . 
«fiE2 24, 2 2 6im^-t?>mM^nS^2 5 7 tiiW 

m.^tLX\,^i,. m5<7iK-x^2 5 4com±mmmi,zyik 

J: d {Cs '^-X^a 5 4c0£^-;l^^ggp 2 5 5ti. 
■feVNV-^ 2 3 0. 2 4 0 1 «ftl!-rSStCJ^iS$iiy::« 

2 5 5 a , mm«m2 2 2tmtiSctmiznm^titi 

«2 5 5bt, S«2 5 5a, 2 5 5 b(Cja-:>ra|lJ6<J 
tig{t^^:t«m2 5 5 c tCJ: OfiljS$nTV^*, 
<-XgP2 6 4 '<-XgP2 5 4 iOi^-;l^gPiSggp 
2 5 5 i:|31^iO>'-7l'gB|ggaP2 6 5j6«®^a£;^fLTi5 
•9 , ^<OJg^{C^oT^?gtti(i^g|52 6 6 1 J^^cS^iT 
V^l.. L*>L. «ffi224, 2 2 65rffi^!f-r.i.£>S7&>'^ 
V ^JtJ6«®««fgp 2 5 7 |Sl«^gCfi{iJ^fig ^tiXU^j: 
^\ K~XM254. 264cr)m^mm^25 6, 2 
6 6 {i , ^M(r>Etlt^>'-JUmt 2 5 0. 260 Jcf^ffl 
L/^^^O^JE-rS i^- ;^gP2 5 2,26 2cr,m^kt^m 
—<r)m^b^:&J:dm&^tiXi^h. :i<7)fzisb, ff^ff) 

m:h)i)±(r>m}ifii^-ivmi 250. 2 6 0 tf^^ L-t 

t § Sf^tt^gP2 5 6, 266 t^^<^^SJi(7i± 
*2rSttjtOvli:ic^^*s. ^-;;?,gB2 54. 2 64<± 

ikMism^m<r)±^*j:mm\.zx ojgfig^nTv^s**^,. 

^ y ^ 2 2 0 c7)«a:*ritii«Sv>Sltt 
It) S:«l«-r-&Ci:Ai-C'#l.. 

[0052] «m«?(!!X^'-yj?220<i. S-flSl-byN' 
\y-'$'23 0tfz\,±m2 -^nv- ^240 cOBIr^iOfiS 
tC<-XgP2 5 4 2r««^i#{cj; -^T L-:.*^ 0 

i^-)V^2 5 2 ^^-X^2 5A<r>>'-)VUmm.U 
2 5 5(c;iiAL, ~-:><0-ir>\V— :J'2 3 0. 240 1~ 
-:>cr>mm 2 24. 2 2 6 t^m-^^iitzmMMm 2 2 2 1 
2rm«LTX:5'-yi?t UTSa^^'WtS. i^-;l^a52 5 2 
<7)i^-;PgPigg|[P2 5 5^c7)aA{i, x-;PS!2 5 2?: 
««-rSgpm^'Mil7L2 5 5c ^iloT?l2 5 5 a{c^ 
■roix*^:&-< ~-5C0-fe>'N°P-:J' 2 3 0, 240 tc+^tc^ 

m-t^ J: 0 mxizx 0 nhix. mzmmmm 22 2 tm 
m-t?>mi,zm^^tttim2 55b izmti^titji 0 t^r 

$ix-g>. m-b^NV- :?2 3 0t|g2-fe^tl^-:?24 0 
fc 5rfiiaT?^aiM^j!<7)SISS2 4 4 ^^fig-^-^^cOi^-yl' 

aj*t2 6 0(^isg«. i^-/usiim2 5o<Dmmtmmx' 

(C«®:^l*Ic7)Blf^c7)ff^ 5: JD^-C«im«?l5;^ -y ;? 2 2 
0 2:^-r§, 

[ 0 0 5 3 ] ^ 3 L>tmjgcOJE:^5rg(t>ti^-/l^g|52 5 

2 , 2 6 2{i, mmm^ lt«w«js2 2 2^-oco 

•fe.'NV-^ 2 3 0, 2 4 0 1 \.zmm LT , ^fiffittT 

^m-^i^-tv-thh^^z. wmm.m2 2 2<r>im^\nz 
^o^tmmnzn lt ^(mm^mzi. -^x'&m-h . 
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[0054] &Lkmm Lf^m s mmTimmmmx ^ ^ 
2 5 2. 2 6 2 1 w^mij^itmiiz^ ^^-^gp 2 

54, 264i:*>4>^rSi^-;l'gP«25 0. 2 6 0^:11 

x'^hh mzmMV.m 222 m^yu^mz j: t 
220 cmmijmztinh-m^'^^sm.^vmth ztiif 
mz^iT). mmm^i^ttx<7)itmii^±^iti,zt 
[00 55] m3mmmcmMmmx9 2 2 o-c 

ii^<-X325 4, 2 64(Ci^-yt^^agR2 5 5, 
26 5S-ffMLT>— /PS82 5 2, 2 6 22raA-r-l. t 
cOi:L/SA<, '<.-:xBi:>'~/mi:ti^mMX/iz-k^'ih— 

^tm.m'smt-fy^i^ms?:^ifn,(r)tLxi,x\,\ z 

ixii. m(tZSmvtzi><DtitLXX'0^\>^Wmcr>i^—ji' 

[ 0 0 5 6 ] <>:C. :^^mc0$^4cr,mmmt LX<ni^- 
/H»W3 50. 3 6 0*3j:t;rc:ixS'fflv%Tfll^$ix^g« 

fmm.:^^^y9 3 20l>z-:>\^xm.m'ti>. meii, m4 
mmm<oi^-fiMtt3 so, seo ^rm^'^xm^^ixtz 

mmx'h^, 

[0057] w.3mm\(r>m\mMx^ -y 3 2 oji, 
'^-)vmi 350, 36osri^v^Tig2 mmMcrmmm 
mx'S'yin2otm-'<^m'^^Lx\^h. vtin^-o 
X. m4 mim<r)mimmx rj- -y ^ 3 2 0 comfs.(7) 3 
m2mmmcommmmx^ •y^i2ot isi— comtco 

<^mm<7)^mz2 oo^Mtxm^Lxh^. 
[ 0 0 5 8 ] ^4 mmicmmmm:^ ^ -y 9 t^mx. h 

-;i^gp*f 3 5 0 {i , n 2 mmm(r)i^-)VU 1 5 4 i: (aitt 

^^nm^zx ^m^^ixtzi^- 0 y^^-x^3 54.3 

5 6 . mmmm^^-y 9320 ^m^niffzmz>— 

'J yf^^-x33 54, 3 5 6 i '?5H±**^/J^^ < ^-1. 

;PgB3 5 2t*»4>«lK§ixTV^S, Z<7)>—)VUm 
3 5 0<i. Jt«Ee<;»1t^c7)/JsS;5:Ji^/e<?5i^_/pgP3 5 2 

t^iOi^-zl^gps 5 2 i 19 ®tt**i::*c#»,->® 
y^-X^35 4, 3 5 6J:*>^,«^$nTV>S*>^,, 

(^v-yl^tt 5 0 <0-^W t LTIZiftS t t^T 
# , ^ 1 »4piJTijiBJL/i»!i»fc |5l«^rS!)«^^t- 1. . 
[0059] /1^«3 6 0(i, Jt«J6t)5H±^O^i^ 
!3rl®V^rfA (^J;ttf. :fA?S!Jg6 OULhcOv-y 3^^"^ 



L/ci^wl^3l53 6 2 i: , LaS:^|{ii 
c^Wtt (SJ^tt) Sr«iffi-ri.^J^tt*H^3 6 4,36 

e ttim^^ixx\.^^ , aycov— ;i^i^3 6o<7)fe*; 

lira»-^-r<i: die, i^-;ugB3 6 2«, ®ESr*»(t^ 
V>«BIT'{i«?ettiHIJt^3 6 4, 3 6 6 i 0«ISA h;!^ 

A h {i , m^CTimjt^jfl^m Ltzt^iZ i^—fU^ 3 6 2 *^ 
5Mt^J^**i: LXWim^fi^ iiCOX'h 0 , f^ffl^lt 
^ff:'3^i^-/Pgp«3 6 0^jgfS;-ti.W«. i^-;PgP3 
6 2cr)m^miz^ -yX&bhiXh , -TOJ; 0 (CRlr^cOBE 
^imWi\^X\^h t ^ U±. V— ;PgP3 6 2 tCct O^ffl 

Lfz b ^ ^zii, ^mitmn^ 354, 356 *>'-e<7)ii*j 

tOff:tlcO;^4^S-S(tJ*^-C, m\m&X:i^ -y ? 3 2 0(0 

[0060] wjimm ifz^4mmmcmmmMx ^ -y 
3 2 0 x'ii. -yjc^mmmizmfmrniiM^^K mco^ 

Heomi^^ O^S^aj Lit i^-;l^gP2 6 2 1 SMffi^co 
:*:#^^?^tt*mi[P3 64, 3 6 6S:J^^L7ti^-;l^ 
W3 6 0$:15Si.|,<rfc(c:J;t5, Wffi<50i^v^>'-;^ttS:^i 

«-r ^ ^ t i)^x'^ ?,bMz. mmmx -y 3 2 0 ct) 
mm-»mzi5if?,m^^mmi:m^-tt z t ii^-c^ s . 

ttz. z 0 L/iv— ;i^gB«3 6 o*^*-r.S.S!;«{c<J: 0. 
[0061] m4ltSfi<?«<7)j/_;l^g|j^^3 6 OTIi. -O 

iz^^j:^mm^3 64, 3 6 6b im^ ttz*K m 
8<7)^mcr>'>-;i^m3 6 0a izmm^^ J: a tc, - 

•OiOi^-yWgP 3 6 2 a t -oc0^^tt*Htg|? 3 6 6 a t 

;UgP«3 6 Ot'(±, '>-}\^3 6 2cOBr®5:B&i|i1fP3?|^ 
«tLJt*<. «)«Sffll**/h5<3e«ttli»g|5(C5t;t'-:>T 

z b ii^rn. m 9 <o^mm<r>i^~)vmi 3 6 0 b i,zmm 

•thXo l,ZV^-^nmi<ni^-}V^ 362btL!t'?,iE 

:f}m^x'h'>xijmL^z.-^j:\\ stc, muM^iJcoi^ 

-/I^W3 6 0T'{i, i^-;l^3 6 2^^tt«H^a53 
64, 366J:'9§gajfS?^i: L^*«, ISf-Oi^St 

[0062] mji. :^wM<r>mm(mmi,z-o\^xmMm 
^m^^xmmLfcitiK ^mmtz 0 Ltzmmm\.znmm 

^^■xm^^ixtzm\mmx9 -y ^ 2 oco-ucommm 
^^i>m^mmmx'hh, 

[02] m2mm<oi^-)\^m\3oim^^xmwL 
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ims] m2 mmmirm^mcoi^-ji-utt 1 5 o a & 
[114 3 m3mmm<^i^-/i^tt2 5o^m\'^xmm 

[05] <-XS|{2 5 4<0tfc*:Bf®®T'*S. 

[07] i^-}vm)i 360 (nmmmmz'h h . 
[08] m4mtm<r>^mcr>>'-/\^mt 3 6 0 a o 

[09] ^4 mMm(7)^m7)i^-/u^m 3 6 0 b co 
[»-§-«oiJiB3] 

20. 120. 220, 320 ^'^mx9y9. 2 



2. 122, 222. 322 mmMm. 2 4. 12 
4 . 2 2 4. 324 26. 1 26. 226. 

3 26 m^tm, 3 0 Hl-feys-l^-^. 3 2, 13 
2. 232, 332 Dy. 34. 36, 134, 13 
6. 234, 236, 334, 336 40 m 
2-byNV- ^, 42 44. 144, 244, 3 

4 4 sgffi, 5 0, 6 0 5 2. 6 2 m 

54, 64 1^21^-71^. 58 y 
y^ri^-h, 1 50. 1 60 ^--/HW, 152, 
16 2 i'-ZU-gP, 1 5 4. 164 ^-XS^, 155 

s^-;pgi5isa«, 1 5 6 ^i4«t»gp, 15 7 msi 

ftSfSP, 2 5 0, 26 0 ^P-gP^J, 2 5 2, 262 

;t-SI5, 2 5 4, 264 ^-Xgi?, 2 55, 26 

5 ;l^gPi$agP. 255a, 255b 25 5 

c nmn. 25 6. 2 6 6 mmmmsn. 257 

3 5 0, 360 3 5 2, 3 

6 2 i^-;UgP, 3 54 i^—Vy^'^-XSR, 3 6 
4,366 ^<«tl^. 
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